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Synthesis of (S)-( - )-di-O-methyl-M5032 9 has been
described by esterification of 3,5-dimethoxyphenyl-
acetyl chloride 7 with .r-butyl (S)-5-hydroxy-2(E)-
hexenoate 6 followed by intramolecular acylation.
The bioactive substance (S)-(-)M5032 1, 4,5-
dihydro-9, 11-dihydroxy-4-methyl-2H-3-benzox-
ecin-2, 8-(1H)-dione, is a new macrocyclic lactone
isolated':' from the culture filtrate of the
microorganism belonging to Sporomylar sp. It has
been reported that M5032 or its salts, inhibitors of
cAMP-phosphodiesterase, are useful as
pharmaceuticals. The interesting biological activity
coupled with its typical chemical structure having
a, ~unsaturated ketone in the 10-membered
lactone with an asymmetric centre at C-4 prompted
us to synthesise M5032. As .the synthesis of
M5032 has not been reported so far, we now
describe the first and a short synthesis of (S)-( -)-
di-O-methyl-M5032 by esterification of 3,5-
dimethoxyphenylacetyl chloride 7 with the chiral
C6-hydroxy unit 6 followed by the intramolecular
acylation. (Scheme I).
The optically active ethyl (S)-3-hydroxybutyrate
2, prepared by Baker's yeast reduction of ethyl
acetoacetate), was protected as its THP ether 34•
The LAH reduction of 3 in THF afforded the
alcohol 44. The PCC oxidation of 4 followed by
Wittig reaction with ylide Ph)P=CHCOOBu' in
benzene yielded the a, ~unsaturated ester 5. The
deprotection of THP ether of 5 in methanolic HCI
afforded t-butyl (S)-5-hydorxy-2(E) hexenoate 6.
The optically active (S)-alcohol 6 was esterified
with 3,5-dimethoxyphenylacetyl chloride 75 in the
presence of pyridine and a catalytic amount of 4-
DMAP to give the ester 8 which on treatment with
a mixture of TFA-TFAA6 afforded(-)-di-O-
methyl-M5032 9 in 21% yield.
Note
Experimental Section
General. Melting and boiling points are
uncorrected. IR spectra were recorded on a Perkin-
Elmer Infrared spectrometer model 683B. IH NMR
spectra were recorded in CDC13 on a Varian FT80
or Brucker WH90 spectrometer using TMS
internal standard (chemical shifts given in 0 ppm).
Mass spectra were recorded on a CES- 21-110 B
spectrometer operating at 70e V using direct inlet
system. All solvents and reagents were purified
and dried by standard techniques.
t-Butyl (S)-(- )-5-tetrahydropyranyloxy-2(E)-
hexenoate 5. (S)-( +)-3- Tetrahydropyranyloxy-1-
butanol 4 (5.0 g, 28.7 mmoles), prepared from
ethyl (S)-( +)-3-hydroxybutyrate by the reported
procedure," was added to a mixture ofPCC (9.29g
, 43.1 mmoles) and sodium acetate (1.2 g, 14.35
mmoles) in dry CH2Cl2 (50 mL) during 30 min and
further stirred for 1 hr. The reaction mixture was
poured into diethyl ether (l00 mL) and filtered
through Celite powder. The filtrate was dried
Na2S04) and concentrated under vacuum. The
crude aldehyde thus obtained was heated under
reflux in benzene (50mL) with the ylide
Ph)P=CHCOOBu' (8.5 g, 23.87 mmoles) for 8 hr.
The benzene was distilled off and residue
chromatographed in silica gel column with
pet.ether and acetone (9:1) as eluent to afford 5
(4.65 g, 60%) as a colourless thick oil; IR (Neat):
1720 cm'; IH NMR: 1.18 (d, J=6Hz, 3H), 1.43 (s,
9H), 1.50 - 180 (m, 6H), 2.11 - 2.46 (m, 2H), 3.18-
4.00 (m, 3H), 4.56 (bs, 1H), 5.68 (dt, J=16Hz,
J=1.5 Hz, 1H), 6.75 (dt, J=16Hz, J=7Hz, 1H); MS:
mlz 270 (M+), 214 (M+ - 56).
t Butyl (S)-(+)-5-hydroxy-2-(E)-hexenoate 6.
t-Butyl (S)-( - )-5-tetrahydropyranyloxy-2-(E)-
hexenoate 5 (2.7 g, 10 mmoles) was stirred in
methanol (20 mL) with 3 drops of cone. HCI for
1 hr. The methanol was distilled off and the
residue dissolved in CHCl3 (50 mL) and washed
with brine. The CHCI) extract was dried (Na2S04)
and concentrated. Purification of the residue by
column chromatography afforded 6 (1.61 g, 85%)
as an oil; [a]D + 13.01° (c 0.5, CHell); IR (Neat):
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Reagents: (a) Dihydropyran, CH2CI2, cat.pyridinium p-toluenesulphonate, r.t., 28hr, 96%; (b) LiAlHffHF, 72%; (c) PCC,
NaOAc, CH2CI2, 2hr; (d) Ph3P=CHCOOBu', benzene, reflux, 8hr, 60%; (e) MeOH-HCI, Ihr., 85%; (t) compound 6, benzene,
pyridine, cat. 4-DMAP, r.t., 6hr, 62%; (g) TFA-TFAA (5:1), r.t., 5 hr, 21%.
Scheme I
7
3H), 1.50 (s, 9H), 2.16-2.53 (m, 2H), 3.70-4.13 (m,
1H), 5.80 (dt J=16Hz, J=1.5Hz), 6.83 (dt, J=16Hz,
J=7Hz, 1H); MS: mlz 171 (M-56), 130(M-56).
t-Butyl (S)-(-)-5-(3', 5'-dimethoxyphenylace-
toxy)-2-(E)-hexenoate 8. Thionyl chloride (1.02 g,
8.66 mmolesjwas added to a solution of 3,5-
dimethoxyphenylacetic acid «1.7 g, 8.66 mmoles)
in dry benzene (20 mL) at room temperature. After
refluxing for 2 hr, benzene was distilled off. The
resultant acid chloride 7 was taken in benzene (10
mL) and added to an stirred solution of alcohol 6
(1.5 g, 8.0 mmoles), pyridine (lg, 12.60 mmoles)
and a catalytic amount of 4-DMAP in benzene (20
mL) under nitrogen atmosphere. After stirring for
6 hr, the reaction mixture was quenched with water
(20 mL) and the benzene layer separated, dried
(Na2S04) and concentrated. The reddish brown
residue was then purified on column (silica gel)
using 5% acetone in hexane as eluent to give the
ester 8 (l.82 g, 62%) as a thich sticky mass; [a]D-
12.24° (c 0.4, CHCI3); IR (Neat): 1730 and 1670
em"; IH NMR: l.18 (d, J=6Hz, 3H), 1.43 (s, 9H),
2.12 - 2.56 (m, 2H), 3.50 (s, 2H), 3.75 (s, 6H), 4.80
- 5.06 (m, IH), 5.70 (dt, J=16, 1.5Hz, 1H), 6.34
(bs, 3H), 6.68 (dt, J=16, 7Hz, 1H); MS: mlz 308
(M+ - 56).
(S)-(-)-Di-O-methyl-M5032 9. The ester 8
(0.364 g, 1 mmole) was stirred with trifluoroacetic
anhydride (5 mL) and trifluoroacetic acid and (1
8
mL) at room temperature under argon atmosphere
for 6 hr. The reaction mixture was poured into ice-
water (20 mL) and extracted with CH2Cl2 (2 x 10
mL). The combined extracts were washed with
saturated sodium bicarbonate solution and water.
The dried (Na2S04)CH2CI2 solution was then
concentrated and the residue purified on column
(silica gel) using pet.ether (9: 1) as eluent to afford
di-O-methyl-M5032 9 (0.06 g, 21%) as a
colourless sticky mass; [a]D - 19.6° (c 0.04,
CHCI3)(lit.1 [a]D - 18.0° for M5032); IR (Neat):
1732 and 1667 cm'; IH NMR (CDCI3): 1.20 (d,
J=6Hz, 3H), 2.20 (m, IH), 3.10 (m, IH), 3.64 (d,
J=16.5Hz, 1H), 3.85 (s, 3H), 3.90 (s, 3H), 4.05 (d,
J=16.5Hz, 1H), 5.20 (m, IH), 5.95 (dt, JI=16Hz,
J2=7Hz, 1H), 6.35 (d, J=2Hz, 1H, 6.42 (d, J=2Hz,
IH), 7.01 (dt, JI=16Hz, J3=1.5Hz, 1H); \3C NMR
(CDCI3): 817.8 (C-4'), 29.9 (C-5), 40.9 (C-1), 55.3
(C-ll'), 55.6 (C-9'), 69.4 (C-4), 97.2 (C-10),
108.3 (C-12'), 122.6 (C-8'), 131.2 (C-7), 135.3 (C-
12), 136.8 (C-6), 158.4 (C-9), 161.5 (C-11), 169.6
(C-2), 199.7 (C-8); UV (methanol, A..nax): 242 and
273 nm; MS: mlz 290 (M+).
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